Idiopathic pulmonary hypertension: what did we learn from genes?
Pulmonary arterial hypertension (PAH) is an uncommon disorder. PAH can be idiopathic, associated with other conditions or clustered in families. Indeed, at least 6% of individuals diagnosed with so-called "primary" pulmonary hypertension have a family history of the disorder. Familial PAH segregates as an autosomal dominant trait but with markedly reduced penetrance. Defects within bone morphogenetic protein receptor type II gene (BMPR2), coding for a type II receptor member of the transforming growth factor beta (TGF-beta) family, have been shown to underlie familial PAH. Germline BMPR2 mutations have been detected in at least 60% of the families studied to date. Disease-associated mutations are predicted to interrupt the BMP-mediated signalling pathway predisposing to proliferation of cells within small pulmonary arteries. Several lines of evidence point to the potential requirement of additional factors, either environmental or genetic, in the pathogenesis of the disease. In addition, a proportion of idiopathic PAH as well as anorexigen-associated PAH turn out to have an inherited basis, as demonstrated by detection of germline BMPR2 mutations. Analysis of other genes encoding TGF-beta receptor proteins, led to the demonstration that PAH in association with hereditary hemorrhagic telangiectasia, an autosomal dominant vascular dysplasia, can involve other TGF-beta receptor subtypes. These observations support the hypothesis that mutations in the TGF-beta superfamily may be a trigger for pulmonary vascular remodeling. Nevertheless, PAH pathobiology remains unclear and genomic approaches may identify additional molecular determinants for this disorder.